A comparative field studies on seven municipal dumpsites namely Agara 1 (12. 917°N , 77.639°E) ), and its adjoining non-dump sites were conducted to understand their soil characteristic features and the vegetation pattern. Soil characteristics were presented in terms of the physicochemical parameters and the vegetation patterns were presented in terms of the dominance using the ecological parameter Important Value Index (IVI). Soils at the dump sites showed higher mean electrical conductivity and pH values as compared to the nondump sites. Though the mineral content showed higher mean value in the dump sites (except chloride), there is no significant variation in the higher total soluble solutes between dump and non-dump sites(P>0.05) As per ANNOVA there was highly significant variation in the heavy metal content between dump and non dumpsites (P<0.01).. With respect to vegetation analysis though 50 different species found across locations only 10 species viz Alternatheria sessile, Amaranthus spinose, Caesalpinia pulcherima, Ipomea acumilanata, Ipomea evolvulus, Parthenium hysterophorous Pisum sativum, Ricinis communis, Sida rombifolia and Solanum lycopersicum were found consistent across all locations irrespective of the seasons. Among these, A. sessile, R. communis and A. spinosa were found dominant based on the IVI values across seven locations which further can be studied for their potential for phyto remediating the land pollutants such as heavy metals.
INTRODUCTION
Management of urban municipal solid waste (MSW) generated from the human activity is a big challenge in most of the developing countries. Human settlements, small industries and commercial activities are the source of Urban MSW (Singh et al., 2011) . Dumping of Hospitals wastes poses a serious health threat (Pattnaik and Reddy 2010) . These threats, with inadequate litigable and legislative measures, are even more pronounced in developing countries where large quantity of solid wastes are haphazardly dumped, without robust contingency planning, thereby infringing on the quality of certain sensitive environmental resources such as air, soil, water and vegetation (Angaye et al., 2015) . In many developed countries, municipal solid wastes are dumped scientifically in designed sanitary waste disposal sites but in developing countries, they are dumped in an uncontrolled manner without any precaution to deal with gas emissions and leachate generation, which pose a threat to the environment (Sudhir et al., 1996; Nagendran et al., 2006) . Landfilling as well as open dumping requires lot of land mass and could also result in several environmental problems. The menace of environmental pollution has been troubling the human world since early times and is still growing due to excessive growth in developing countries (Syeda et al., 2014) . In India, open waste dump sites are common and is a source of soil and wa-ter pollution. Waste management has become very much important with the increase in population. Waste dumpsites with various leachates of wastes are rich in organic and inorganic pollutants which lead to the growth of different varieties of plants (Calli 2005) . When compared with normal sites, not all varieties of plants grow in waste disposal sites. In some countries like Nigeria, these waste dumping sites are used for cultivation as these sites also contain decayed and composted wastes which enhance soil fertility (Opaluwa et al., 2012) . Plants grown on a land polluted with municipal, domestic or industrial wastes can absorb heavy metals in the form of mobile ions present in the soil through their roots These absorbed metals get bioacumulated in the roots, stems, fruits, grains and leaves of plants (Opaluwa et al., 2012; Zennaro et al., 2005) . Such plants might be phytoremediators and are adaptive to grow in dumpsites or have other properties which are helpful in environmental studies. The growth of plants may vary with soil physicochemical properties like pH, alkalinity, electrical conductivity, mineral composition and heavy metal content. The objective of the present study was to analyse the soil physicochemical properties as well as the vegetation in the dump and non dumpsites across various locations in the Bengaluru city of India.
MATERIALS AND METHODS
Sites of the study: Around 300 dumpsites in the city of Bengaluru were visited, and out of which, seven of them were selected on random basis for the current study. These were Agara 1 (12 Fig. 1 and profile of the dumpsites is summarized in Table 1 . Soil sampling and analysis: Surface soil samples were collected from 15 different points randomly distributed over each sampling area. Surface litter on the soil was first removed followed by the insertion of the sampling auger to a depth of 15 cm to collect the soil samples The collected samples were brought to the laboratory in acid rinsed plastic bottles (Poly lab India). The samples were then tested for various physicochemical characteristics such as such as pH, electrical conductivity, total soluble salts, calcium, magnesium, alkalinity, nitrates, sodium, sulphates, nitrogen, potassium and phosphorus as per the standard procedures (DAC 2011; USDA 2011). For the heavy metal analysis (Co, Cr, Cu, Fe, Mn, Ni, Zn and Pb), soil samples were first digested using hydrofluoric acid (USEPA 1983), followed by their estimation using inductively coupled plasma atomic emission spectrometry (ICP-AES; JY HROOBA 2000 France) Vegetation sampling and analysis: The abundance of vegetation was recorded at each site using Quadrat method (Kent 2011 ) two times viz during summer of the year 2015 and the spring of the year 2016.Using ribbon, transects were marked at the site, in parallel manner. With the help of ribbon and 4 pointers quadrats of the definite size (1m x 1m) were laid down in each transect in the field. The different species present in each quadrat of each transect were listed down. The data was tabulated and different parameters such as density, dominance and frequency values for each species. were determined. Density refers to the number of individuals per unit area. Dominance refers to the basal area or crown coverage per unit area. Frequency refers to the fraction of sample plots containing the species. For particular species, these values may be expressed either in an absolute form or in a relative form. Relative values for density, dominance and frequency may be combined into a single factor called Importance Value Index (IVI), which reflects these three different measures of the importance of the species in the community. These various vegetation distribution measurements were determined according to the following formula. ..Eq. 7 Statistical analysis: For physiochemical characteristics and the heavy metal concentration, the ANNOVA was performed on three sources of variation viz across the locations (n=7), across the sites (n=2) and across the location and the sites together. For the vegetation analysis, the ANNO-VA was performed on the basis of six different sources of variations namely across (1) locations (2) sites (3) seasons (4) locations and sites together (5) sites and seasons together (6) locations and seasons together. In general, dumpsites with leachate of wastes are characterized by high concentrations of organic and inorganic pollutants (Calli 2005) . The organic and inorganic pollutants alter the pH and thereby electrical conductivity of soil due to the presence of salts. In the present study, the soil pH of dump site was more alkaline(8.04±0.21) than that of non -dumpsites (7.71±0.22) The alkaline pH is very often observed at surrounding waste disposal sites aging 10 years (El-Fadel 2002). Significant amount of bicarbonate is produced during biodegradation process of organic matter which collectively results into the increase in the soil pH (Mahapatra 2011) . Alteration in soil pH can affect the survival of plants and slightly acidic pH increases the nutrient uptake in plants. Alkaline pH often reduces the nutrient uptake in plants. The electrical conductivity of the soil of dump sites was found to be 1.5-fold higher than the nondumpsites ( Table 2 ).The high electrical conductivity in the dump sites may be attributed to the discharge of leachates loaded with the dissolved salts of sodium and magnesium (Pillai et al., 2014) . Total soluble solute, alkalinity and chloride content showed a decrease of 20 %, 12.68% and 17.05 %, respectively in the dumpsites as compared to the non-dumpsites (Table 2 ) Minerals such as nitrogen, nitrates, potassium, phosphorous, sulphates, sodium, calcium and magnesium content
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Fig. 14 IVI values of SG Palya dumpsite spring and summer seasons (SGPDS R and SGPDS S, respectively), and non-dumpsite in spring and summer seasons (SGPNDS R and SGPNDS S, respectively)
Fig. 10 IVI values of vegetation at GB Palya dump site in the spring and summer seasons (GBPDS R and GBPDS S, respectively), and GB Palya nondumpsites in the spring and summer seasons (GBPNDS R and GBPNDS S, respectively)
Fig. 11 IVI values of HSR Depo dumpsite in spring and summer seasons (HSRDS R and HSRDS S, respectively), and non-dumpsite in spring and summer seasons (HSRNDS R and HSRNDS S, respectively)
Fig. 12 IVI values of Koramangala BDA dumpsite and non-dumpsite in spring season (KBDADS R and KBDANDS R, respectively)
Fig. 13 IVI values of Koramangala Church dumpsite in spring and summer seasons (KCDS R and KCDS S, respectively), and non-dumpsite in spring and summer seasons (KCNDS R and KCNDS S, respectively)
were found to be in slightly higher levels (upto1.21 fold) in the dumpsite soils as compared to the non -dumpsite (Table 2) . Potassium does not have any adverse effect on soil properties, and also serves as a soil nutrient, hence there is no limiting value. Increase in the concentration of potassium is also an indicator of leachate pollution (Christensen et al., 2001 ). Calcium, magnesium, sodium and potassium are considered to be the major cations, derived from waste materials and is related to the composition of wastes and the prevailing phase of stabilization in the landfill (Christensen et al., 2001 ). In the present study, increase in magnesium level in the dumpsites can be attributed to the alkaline pH of soil (Schulte 2004 ). Statistical analysis of physicochemical properties by one-way ANOVA is shown in Tables 3-6. All the soil characteristics such as electrical conductivity, soil pH and total soluble solutes, calcium, magnesium, nitrogen , potassium, phosphorous sodium, chloride, sulphates, nitrates and alkalinity carbonates and bicarbonates have shown significant variations (p<0.01) at dump site and nondump sites across all 7 locations where as pH has not shown any significant variation.(p>0.01). Heavy metal analysis: Heavy metal content of dumpsites and non-dumpsites are summarized in Table 7 . The overall heavy metal contamination in the dumpsite showed an increased level upto 1.74 fold as compared to non-dumpsites with the exception for Nickel which showed a marginal reduction in the content.Although overall heavy metal contamination levels were within the permissible limits stipulated by WHO (Chiroma et al., 2014) , there was a significant variation in heavy metal content (p<0.01) at different location and the sites as per one way ANNOVA( Table 6 . ANOVA for soil characteristics across location at dumpsite and non-dumpsites. Table 4 . ANOVA for calcium, magnesium, total nitrogen and phosphorus across location over dump and nondumpsites. Tables 9 and 10 , respectively. ANOVA was performed for the comparison of various consistent plants growing in both non-dumpsites and dumpsites (Table 11) . Although 50 different plant species were noticed across different locations during the study period. (Table 9 and 10) only 13 species were found in common across non-dumpsites (Table 9) , while in the dumpsites the common species number was reduced to 6 (Table 10 ). This can be attributed to the soil contamination in the dumpsites (Syeda et al., 2013 A. spinosa, C. pulcherima, I. acumilanata, P. hysterophorus, P. sativum and S. rhombifolia showed significant variation(0.001≤ p≤0.05) which indicates there is a difference in dominance of these species across locations. Most of the species showed no significant variation for sites (Dump and non-dumpsites) across all 7 locations except A. spinosa, P. sativum and S. rhombifolia which designates there was a difference in the dominance of these 3 species between dumpsite and the non-dump sites. All the species, except I. acumilanata, did not show any significant variation for the two seasons (i.e. spring and summer) which specifies the season doesn't have any effect on the dominance of these species. Except S. rombifolia, A. spinosa and P. sativum, rest of the species did not show any significant variation in dominance for location and sites when considered together as sources of variation whereas none of the species varied significantly in dominance across the sites as well as seasons. While considering both location and sites as sources of variation most of the species showed non-significant variation in dominance except I. acumilanata and P. sativum. Altered soil composition and soil physicochemical properties between dumpsite and non-dumpsite makes the difference in botanical species diversity and growth. Changes in the physicochemical profile of the soil alter the soil fertility, providing a se- Table 8 . ANOVA of heavy metal content over dumpsite and non-dumpsites. Table 9 . Classification of species dominance at non-dump sites during spring and summer season. 
